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7KH LPSOHPHQWDWLRQ RI GLIIHUHQW /RQJ7HUP
(YROXWLRQ /7( IXQFWLRQDO VXEGLYLVLRQV LQVWHDG
RI WKH FRQYHQWLRQDO FHQWUDOLVHG RQH KDV EHHQ
SURSRVHGDVDPHDQVRIUHGXFLQJGDWDUDWHVRYHU
WKH IURQWKDXO VHFWLRQ RI &HQWUDOLVHG RU &ORXG
5DGLR $FFHVV 1HWZRUNV &5$1V
&RQYHQWLRQDOO\ FHQWUDOLVHG SURFHVVLQJ LQYROYHV
WUDQVSRUWDWLRQ RI WKH GLJLWLVHG ,QSKDVH DQG
4XDGUDWXUH ,4 UDGLR VDPSOHV SUHGRPLQDQWO\
XVLQJ WKH VSHFLILFDWLRQV RI WKH &RPPRQ 3XEOLF
5DGLR ,QWHUIDFH &35, +RZHYHU ZLWK WKH




VLJQDOV XVLQJ FXUUHQW WHFKQRORJLHV EHFRPHV
FKDOOHQJLQJ KHQFH WKH LQWHUHVW LQ GLIIHUHQW
IXQFWLRQDO VXEGLYLVLRQV RU ³VSOLWV´ ZKLFK FDQ
UHGXFH WKH UHVXOWLQJ GDWD UDWH UHTXLUHPHQWV
FRQVLGHUDEO\ $ QXPEHU RI VWDQGDUGLVDWLRQ
ERGLHV DUH LQ WKH SURFHVV RI GHYHORSLQJ
FRQVHQVXV RYHU WKH FKRLFH RI VSOLW SRLQWV 7KH
FKRLFH LVE\QRPHDQVVWUDLJKWIRUZDUGDVHDFK
VSOLW SRLQW FRPHV ZLWK DGYDQWDJHV DQG
GLVDGYDQWDJHV 'HFLGLQJ IDFWRUV ZLOO UHODWH
PDLQO\ WR ODWHQF\ DQG ODWHQF\ YDULDWLRQ
FRQVWUDLQWV HDVH RI LPSOHPHQWDWLRQ GDWD UDWH
UHGXFWLRQ DQG VXSSRUW IRU DGYDQFHG MRLQW
SURFHVVLQJ WHFKQLTXHV HJ FRRUGLQDWHG PXOWL
SRLQW&R03$SURPLVLQJVSOLWWKDWRIIHUVDJRRG
RYHUDOO EDODQFH LV RQH DW RU FORVH WR WKH /7(
PHGLXP DFFHVV FRQWURO 0$& DQG 3K\VLFDO
3+< OD\HU LQWHUIDFH7KH XVH RI (WKHUQHW KDV
UHFHQWO\EHHQSURSRVHGIRUWKHIXWXUHIURQWKDXO
'XHWRLWVXELTXLWRXVQDWXUH(WKHUQHWFDQHQDEOH
VWUXFWXUDO DQG RSHUDWLRQ FRQYHUJHQFH IRU
RSHUDWRUV OHDGLQJ WR D FRQYHUJHG LQIUDVWUXFWXUH
WHUPHGWKH[KDXO[VWDQGLQJIRUEDFNIURQWDQG
PLG +RZHYHU PRYLQJ WR D SDFNHW EDVHG
QHWZRUNLQJDSSURDFKDOVRFRPHVZLWKVLJQLILFDQW
FKDOOHQJHV /DWHQF\ DQG ODWHQF\ YDULDWLRQ ZLOO
QHHG WR EH FRQWUROOHG ZKLOH V\QFKURQLVDWLRQ
IHDWXUHVQRWSDUWRIQDWLYH(WKHUQHWZLOOQHHGWR
EHSURYLGHG3URPLVLQJWHFKQRORJLHVIRUWKHODWWHU
DUH WKH 3UHFLVLRQ7LPH 3URWRFRO 373 DQG
6\QFKURQRXV(WKHUQHW 6\QF( ZLWK D
FRPELQDWLRQRIERWKOLNHO\WREHQHFHVVDU\IRU*
DSSOLFDWLRQ UHTXLUHPHQWV :LWK UHJDUGV WR
ODWHQF\ D QXPEHU RI SULRULW\EDVHG VFKHGXOLQJ
VFKHPHV IRU WKH IURQWKDXO DUH XQGHU
VWDQGDUGLVDWLRQ +RZHYHU WKHVH DUH FXUUHQWO\
IRFXVLQJ RQ WKH FHQWUDOLVHG DSSURDFK ZLWK
UHTXLUHPHQWV EDVHG RQ &35, (TXLYDOHQW




LQFOXGLQJ OLPLWHG SDUWV RI WKH /7( 3+< OD\HU
IXQFWLRQDOLW\
,Q WKLV SDSHU ZH SUHVHQW D WHVWEHG IRU DQ
(WKHUQHW IURQWKDXO WUDQVSRUWLQJ VLJQDOV DULVLQJ
IURPDQ/7(VSOLWDWWKH0$&3+<LQWHUIDFH7KH
/7( IXQFWLRQDOLW\ UXQV LQ D VRIWZDUH HPXODWLRQ
HQYLURQPHQW DQG LQFOXGHV DOO H1RGH% SURWRFRO
OD\HU IXQFWLRQDOLW\ &RQWHQWLRQ DQG WKH HIIHFW RI
DSSO\LQJ SULRULW\EDVHG VFKHGXOLQJ DUH
PHDVXUHG
7HVW%HG
7KH WHVWEHG SUHVHQWHG LQ WKLV SDSHU LV XVHG WR
GHPRQVWUDWH FHUWDLQ SULQFLSOHV RI DGYDQFHG *
DQG * IURQWKDXO QHWZRUNV VKRZQ LQ )LJ D
7KH IXWXUH IURQWKDXO ZLOO WUDQVSRUW WUDIILF IURP




7KH %%8'8 SRROV ZLOO HPSOR\ KDUGZDUH
DEVWUDFWLRQ WHFKQLTXHV ZLWK IOH[LEOH SURFHVVLQJ
UXQQLQJRQJHQHUDOSXUSRVHSURFHVVLQJPRGXOHV




)LJ D IRU H[DPSOH 58 LV VHUYLFHG EH
³EXQGOLQJ´ LWVSDFNHWW\SHVRUGDWDIORZVLQWRD
VLQJOHWUDIILFFODVVRIVHUYLFH&R658VIORZV
ZLOO FRQWHQG IRU DFFHVV LQ WUXQN OLQNV ZLWKLQ WKH
IURQWKDXO ZLWK PXOWLSOH RWKHU IORZV DULVLQJ IURP
ERWK OHJDF\ DQG HYROYHG IURQWKDXOV DQG
EHORQJLQJ WR GLIIHUHQW XVHUVWHQDQWV 7KXV WKH




VRXUFH 2SHQ$LU,QWHUIDFH VRIWZDUH HQYLURPHQW
7KH IXQFWLRQDO VSOLW LV LPSOHPHQWHG DW WKH
0$&3+< LQWHUIDFH EHIRUHDIWHU WKH IRUZDUG
HUURUFRUUHFWLRQLQWKHGRZQOLQNXSOLQNGLUHFWLRQ
7KH'8LPSOHPHQWVDOO/7(OD\HUVGRZQWRDQG
LQFOXGLQJ WKH 0$& OD\HU 1$6 55& 3'&3
5/& 0$& ZKLOH WKH 58 LPSOHPHQWV WKH 3+<
OD\HU ,QWHUQHWSURWRFRO ,3 WUDIILF LVGLUHFWO\ IHG
LQWR WKH3'&3 OD\HU7KHPDSSLQJEHWZHHQWKH
0$& DQG 3+< OD\HUV LV FDUULHG RXW WKURXJK D
IURQWKDXOLQWHUIDFHOLEUDU\),/7KH),/SHUIRUPV
DOO WKH QHFHVVDU\PDSSLQJDEVWUDFWLRQ IXQFWLRQV
EHWZHHQ WKH HQWLWLHV WKDW DUH EHLQJ VSOLW ,W
HQFDSVXODWHV WKH GLIIHUHQW IORZV XVLQJ
DSSURSULDWH HQFDSVXODWLRQ IRUPDWV 7KH
SURGXFHGIORZVDUHLGHQWLILHGE\SDFNHWW\SHDQG
LQFOXGHV\VWHPLQIRUPDWLRQ6,GRZQOLQNVKDUHG
FKDQQHO '/6&+ UDQGRP DFFHVV UHVSRQVH
5$5 DQG GRZQOLQN FRQWURO LQIRUPDWLRQ '&,
7KHODWWHULQDGGLWLRQWRFDUU\LQJWKHFHOO'&,WKDW
LV WUDQVPLWWHG RYHU WKH DLU DW WKH VWDUW RI HDFK
VXEIUDPHPVWUDQVPLVVLRQWLPHLQWHUYDO77,
DOVR DFWV DV D 0$&3+< LQWHUIDFH SULPLWLYH
FDUULHU7KH58XVHVWKHLQIRUPDWLRQLQWKHSDFNHW
WR VHW XS LWV RZQ VWDWH YDULDEOHV EDVHG RQ WKH
QXPEHURIDOORFDWLRQVDQGWKHQXPEHURISDFNHWV
H[SHFWHG IRU WKH FXUUHQW UDGLR VXEIUDPH 7KH
UHFHLYH 5[ EXIIHUV DUH WKHQ FRQILJXUHG
DSSURSULDWHO\ WR DFFRPPRGDWH WKH GLIIHUHQW





WUDQVSRUW DQGQRW&35,EDVHG RUE\ DGGLWLRQDO










)RU WKH PHDVXUHPHQW UHVXOWV SUHVHQWHG LQ WKLV
VHFWLRQ WKUHH 8(V DUH DWWDFKHG WR WKH QHWZRUN
ZLWK D VHW DSSOLFDWLRQ GDWD UDWH SHU 8( RI 
0ESV7KHWRWDO'/6&+DOORFDWLRQSHUVXEIUDPH
LV IL[HG WR DSSUR[LPDWHO\  2FWHWV DQG LV









SDFNHWUDWH EDFNJURXQG WUDIILF DW D IL[HG GDWD
UDWH RI  0ESV 7KH SHUSDFNHW GHOD\ LV
PHDVXUHG EHWZHHQ LQWHUIDFH SRLQWV  DQG  LQ
)LJ F 7KH SHUVXEIUDPH GHOD\ WDNHV LQWR
DFFRXQW WKH SURFHVVLQJ WLPH RI HDFK VXEIUDPH
DQGLVPHDVXUHGDWWKHVDPHLQWHUIDFHSRLQWVEXW
WDNLQJ LQWR DFFRXQW WKH ILUVW SDFNHW LQ HDFK
VXEIUDPHD'&,SDFNHWW\SHDWLQWHUIDFHSRLQW
DQG WKH ODVW SDFNHW IRU WKDW VDPH VXEIUDPH
'/6&+ 6, RU 5$5 SDFNHW W\SHV DW LQWHUIDFH
SRLQW7KHVXEIUDPHGHOD\VDUHREYLRXVO\ODUJHU
WKDQSHUSDFNHWGHOD\VZLWKERWKWUDFHVIROORZLQJ
WKH VDPH WUHQG DV EXUVW VL]H LV LQFUHDVHG
+RZHYHU WKHRSSRVLWHEHKDYLRXU LVVHHQ LQ WKH
67'UHVXOWV7KHVXEIUDPHGHOD\VKDYHVPDOOHU
67'WKDQWKHSHUSDFNHWUHVXOWV7KLVLVWKHFDVH
HYHQ IRU WKH EDVHOLQHV LH ZLWKRXW EDFNJURXQG
WUDIILFDQGLVDUHVXOWRIWKHSDFNHWW\SHVKDYLQJ
GLIIHUHQW SDFNHW OHQJWKV DQG WKHUHIRUH GLIIHUHQW
VHULDOLVDWLRQ GHOD\V ,Q DGGLWLRQ WKH WUDFHV RI




WKLV EHKDYLRXU LV WKDW FRQWHQWLRQ LQ WKH QHWZRUN
ZLOOWHQGWRDEVRUEGHOD\VLQEHWZHHQWKHSDFNHWV
WKDWPDNHXS WKHVXEIUDPH)LJVKRZVGHOD\
UHVXOWV RI WKH LQGLYLGXDO SDFNHW W\SHV DQG WKH






IRU D EDFNJURXQG WUDIILF SDFNHW VL]H RI 
2FWHWV )RU WKH VXEIUDPH UHVXOWV WKH
PHDVXUHPHQW PHWKRGRORJ\ LV FKDQJHG QRZ
WDNLQJ LQWR DFFRXQW WKH ILUVW SDFNHW LQ HDFK
VXEIUDPHD'&,SDFNHWW\SHDWLQWHUIDFHSRLQW
DQG WKH ODVW SDFNHW IRU WKDW VDPH VXEIUDPH DW
LQWHUIDFH SRLQW  7KH EDVHOLQH IRU WKLV
PHDVXUHPHQWLVVZKLOHIRUWKH'/6&+DQG
'&, SDFNHWW\SHV LW LV  V DQG  V
UHVSHFWLYHO\1RWHWKDW63KDVUHFHQWO\DWWUDFWHG
DWWHQWLRQ DV LW LV EHLQJ FRQVLGHUHG LQ IURQWKDXO
VWDQGDUGD]DWLRQ7KHUHVXOWVVKRZWKDWLQRUGHU
IRU63WRKDYHDVLJQLILFDQWHIIHFWWKHXWLOLVDWLRQ
RI WKH WUXQN DQG WKH EXUVW VL]H KDYH WR EH
LQFUHDVHG FRQVLGHUDEO\ ,W FDQ EH VHHQ IRU
H[DPSOHWKDWIRUWKHVPDOOHUEXUVWVL]H63
UHVXOWVLQVOLJKWLPSURYHPHQWDQGWKDWRQO\DW
XWLOL]DWLRQ $ VLPLODU WUHQG LV REVHUYHG IRU WKH
 2FWHW FDVH LQ )LJ  1RWH DOVR WKDW LQ
JHQHUDODUHGXFWLRQLQSDFNHWW\SHGHOD\VUHVXOWV















$ FKDUDFWHULVDWLRQ RI FRQWHQWLRQ DQG SULRULW\






SUHVHQWHG IRU WKH ILUVW WLPH ,W LV VKRZQ WKDW
FRQWHQWLRQ DQG LPSOHPHQWLQJ 63 DIIHFW WKH
LQGLYLGXDOSDFNHWW\SHDQG/7(VXEIUDPHGHOD\V
WRGLIIHUHQWH[WHQWV7KLVLVDUHVXOWRIWKHLQMHFWHG
GHOD\V DEVRUELQJ LQWUDVXEIUDPH GHOD\V
&KDUDFWHULVLQJVXEIUDPHGHOD\V LV LPSRUWDQW IRU
IXWXUHIURQWKDXOLPSOHPHQWDWLRQVZKHUHWKHEXIIHU
PDQDJHPHQWLQWKH58VZLOOKDYHWRKDQGOHODWH
LQWUDIUDPH SDFNHWV D FUXFLDO UHTXLUHPHQW IRU
PDLQWDLQLQJ RYHUWKHDLU VXEIUDPH WLPLQJV ,W LV
VKRZQ WKDW ZKHQ WKH IXQFWLRQDO VSOLW WUDIILF
FRQWULEXWLRQWRWKHWUXQNXWLOLVDWLRQLVYHU\ORZ63
KDVDSRVLWLYHDOEHLWOLPLWHGHIIHFWRQO\ZKHQWKH




(XURSHDQ 8QLRQ¶V +RUL]RQ  UHVHDUFK DQG
LQQRYDWLRQ SURJUDPPH XQGHU JUDQW DJUHHPHQW 1R
L&,5586SURMHFWDQG(365&V7RZDUGVDQ
,QWHOOLJHQW,QIRUPDWLRQ,QIUDVWUXFWXUH7,SURJUDPPH
1,59$1$ SURMHFW 3KLOLSSRV $VVLPDNRSRXORV
DFNQRZOHGJHV WKH IXQGLQJ E\ WKH 1,59$1$ SURMHFW




SURFHVVLQJ DQG GHWHUPLQDWLRQ RI DGYDQWDJHRXV
DUFKLWHFWXUHVIRU/7(´LQ%HOO/DEV7HFK-YROQR
SS-XQH
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